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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To eliminate particles left after etching by performing the 
etching of an upper layer before completely removing a layer to be etched 
by etching. 

CONSTITUTION: The surface of an oxide film which is a layer 13 to be 
etched is etched in a first etching tank 1 to remove particles on the surface 
of the layer 13, particles 17 strongly adhering to the surface and particles 
18 biting into the etched layer with the biting depth of not more than 
200&angst;. Next, a semiconductor device is cleaned with a shower of pure 
water in a first cleaning tank 2. Next, etching is continued up to a final 
etching tank and then the layer 13 of the remaining oxide film is completely 
removed and at the same time particles with a larger biting depth than 
200&angst; of particles biting into the layer 13 are removed. Consequently, 
the number of particles after etching is finished may be reduced down to 
not more than 1/30 as compared with the conventional method. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by to have the process 
which etches and removes the top face of the etched layer of a semiconductor device to the 1st 
predetermined depth by the 1st etching tub in the manufacture approach of a semiconductor device of 
having a WETO etching process, the process which washes said semiconductor device with the 1st 
cleaning tank, and the process which etches said etched layer completely by the last etching tub. 
[Claim 2] The manufacture approach of the semiconductor device range claim 1 publication of the 
application for patent further characterized by to have the process which etches and removes the top 
face of the etched layer of a semiconductor device to the 2nd predetermined depth, and the process 
which washes said semiconductor device with the 2nd cleaning tank by the 2nd etching tub between the 
process which washes said semiconductor device with the 1st cleaning tank, and the process which 
etches said etched layer completely by the last etching tub. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture approach of a semi-conductor 

measure using wet etching about the manufacture approach of a semiconductor device. 

[0002] 

[Description of the Prior Art] It is still more important to reduce the particle (dust) which adheres to a 
wafer in the production process of a semiconductor device with high integration and detailed-izing of a 
semiconductor device. Although extent and the opportunity for a wafer to be polluted on the whole are 
decreasing by dustlessness-ization of a clean room ambient atmosphere, a manufacturing installation, 
etc., the contamination level of particle is still high and a wet etching process is still a problem. In order 
to make this contamination level low, washing has removed particle. 

[0003] As shown in the sectional view of an example of the semiconductor device in front of the wet 
etching process of drawing 5 (a) In manufacture of the semiconductor fabrication machines and 
equipment using the compound semiconductor substrates 12, such as GaAs The etched layer 13 on a 
substrate 12 is altogether removed by one wet etching. As [ show / in the sectional view of an example 
of the semiconductor device after the wet etching process of drawing 5 (b) / leave the projection 16 
which has an overhang in both sides, and ] When manufacturing device structure with the canopy-top-like 
cave hole 15, as it is shown in the sectional view of an example of the semiconductor device in front of 
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the wet etching process polluted by the particle of dra wing 6 (a) After particle 14 has adhered on the 
etched layer 13 of the wafer of a substrate 12 When it etches by the etching tub, as it is shown in the 
sectional view of an example of the semiconductor device after the wet etching process with which 
particle 14 was polluted by the particle of d rawing 6 (b) after etching The projection 16 which may enter 
into the cave hole 15 on structure, and a cave hole 15 is closed, and has an overhang in a predetermined 
configuration was not completed, but there was a problem constituting degradation of the property of a 
semi-conductor measure or the cause of a malfunction. 

[0004] For this reason, as shown in drawing of longitudinal section in which having arranged the cleaning 
tank and etching tub of an example of the semiconductor device using the conventional wet etching 
shown in drawing 4 in order of the process, and having shown them, after the rinse tank's 10 having 
washed the substrate (wafer) 12 and removing particle, the substrate (wafer) 12 was etched by the 
etching tub 11, and generating of the defect by particle was lessened. [ of the manufacture approach ] In 
addition, when contamination of a substrate was intense, washing with this rinse tank 10 was summarized 
two or more times, and using two or more rinse tanks by cascade rinsing, and was performed. [ replacing 
pure water ] 

[0005] Moreover, when washing the compound semiconductor substrates 12, such as GaAs, the alkali- 
hydrogen-peroxide mixed liquor which generally has effectiveness in particle removal cannot be used for 
the penetrant remover of a rinse tank 10. For this reason, in the rinse tank 10, the approach (jet scrub) of 
rubbing with the jet of ultrasonic cleaning which is the washing approach which used physical force, or 
pure water, and the approach (brush scrub) of rubbing with a brush were used together, and pure-water 
washing was performed. 
[0006] 

[Problem(s) to be Solved by the Invention] however, the rinse tank 10 shown in drawing 4 when the case 
where particle 14 has combined with the front face of the etched layer 13 strongly, and particle 14 were 
eating into the etched layer 13 — a substrate (wafer) 12 — how much — time amount — applying — 
multiple times — particle is unremovable even if it washes carefully. In this case, since it might remain 
without being unremovable also in also after the particle 14 of a big particle size washing, it had become 
degradation of the device property of a semiconductor device, and the cause of a malfunction. 
[0007] Moreover, only by pure-water washing which used together the physical force (a supersonic wave, 
a jet scrub, brush scrub) used conventionally in order to remove the particle on a wafer, perfect removal 
of the particle of submicron magnitude was not completed, but there was a problem that generating of 
degradation of a device property could not be prevented completely. 
[0008] 

[Means for Solving the Problem] The purpose of this invention is to offer the manufacture approach of 
the semiconductor device which solved these problems. 

[0009] In order to attain said purpose, after the manufacture approach of the semiconductor device of 
this invention removes a part of particle which only predetermined thickness carried out etching removal 
of the front face of an etched layer, and has been strongly combined with the front face of an etched 
layer by the 1st etching tub, and particle which is eating into the etched layer, it lets a cleaning tank pass, 
removes the particle on an etched layer, and etches completely by the last etching tub in a wet-etching 
process. Moreover, in order to remove particle more completely, surface etching of an etching layer and 
rinsing are repeated with many etching tubs and rinse tanks, and it etches completely by the last etching 
tub. 
[0010] 

[Example] Next, this invention is explained with reference to a drawing. 

t° 01 1] Drawing 1 is the order drawing of longitudinal section of a production process of one example of 
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the manufacture approach of the semiconductor device of this invention, and drawing 2 is drawing of 
longitudinal section in which having arranged the etching tub and cleaning tank which are used for one 
example of the manufacture approach of this invention in order of the process, and having shown them. 
The 1st etching tub 1 and last etching tub 3 possess [ both ] the circulation filtering equipment 4 from 
which the particle in the etching reagent of an etching tub is removed with a dust filter in order to 
prevent that the particle desorbed from the semiconductor device (wafer) in the etching reagent carries 
out the reattachment to a wafer. 

[0012] In the semiconductor device of dra wing 1 (a), the etched layer 13 of the semi-conductor substrate 
12 is an oxide film, and this thickness is 3000A. Rare fluoric acid (or buffered fluoric acid) is contained in 
the 1st etching tub 1 and last etching tub 3 of drawing 2 as an etching reagent. 

[0013] Only a depth of 200A etches the front face of the oxide film which is the etched layer 13 of the 
semiconductor device of drawin g 1 (a) in the 1st etching tub 1 first, it eats among the particle 17 strongly 
combined with the particle which has ridden on the front face of the etched layer 13, and the front face 
of the etched layer 1 3, and the particle which is eating into the etched layer, and the ****** depth 
removes the particle 18 200A or less (notes — ) Particle with the larger depth which ate away correctly 
than 200A also has some which are separated from an etched layer with extent of exposure. It can be 
said that it has the function of two processes since this process is an etching process in the semantics 
which etches the etched layer 13 in the predetermined depth and is a washing process in the semantics 
which removes particle 17 and 18 from a semiconductor device. The greatest description of this process 
is that most particle 17 strongly combined with the particle which has ridden on the front face of the 
etched layer 13 which is the large majority of particle, and the front face of the etched layer 13 is 
removable. Since the big particle 14 which is got blocked with drawing 6 in a cave hole 15 is not put into 
the small cave hole of drawing 1 in the condition that this process was completed (b), the probability 
which drifts, are collected by the dust filter and can carry out the reattachment of the inside of an 
etching reagent to a semiconductor device becomes low. Even if there is particle got blocked in this small 
cave hole, since this cave hole spreads at the following etching process, finally it does not remain. That 
is, the particle which remains in a substrate after this process That for which it waited to what carried 
out the decimal reattachment to the substrate front face unstably, or a small cave hole, or the depth 
which ate away becomes only the thing of a fraction 200A or more (however, since this process is the 
first process). When much particle exists beforehand, even if it removes most, there is still many particle 
which carries out the reattachment unstably to a substrate front face, and remains on it, and this process 
of washing is sometimes insufficient. 

[0014] Next, when pure water carries out shower water washing of the semiconductor device of drawing 1 
(b) with the 1st cleaning tank 2 of drawing 2 , most particle which had adhered on the semiconductor 
device (wafer) is removable like drawing 1 (c). The particle which moves to the last etching tub 3 with a 
semiconductor device by this can be reduced sharply. Since the big particle 14 which is got blocked with 
drawing 6 in a cave hole 15 is not still put into the small cave hole of drawing 1 in the condition that this 
process was completed (c), it is washed and removed by pure water, and it stops almost remaining except 
for the big particle which is still eating into the etched layer. 

[0015] Next, like drawing 1 (d), it is at the last etching tub 3 of drawing 2 , and thing particle with the 
larger depth which ate away among the particle which carried out while etching the semiconductor device 
and removing the etched layer 1 3 of the remaining oxide films completely, and is eating into the etched 
layer than 200A is removed. 

[0016] Consequently, the number of particle after etching termination as shown in drawing 6 (b) could be 
reduced or less to 1/30 as compared with the above-mentioned conventional method, and degradation 
and the defect of a device property were able to be abolished sharply. 
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[0017] Draw ing 3 is drawing of longitudinal section in which having arranged the etching tub and cleaning 
tank which are used for other examples of the manufacture approach of this invention in order of the 
process, and having shown them. 

[0018] It is constituted so that it may etch 200A (surface) of upper layers of the etched tub 13 of an 
oxide film at a time by the 1st etching tub 5 and the 2nd etching tub 7, respectively and the lower layer 
etched layer 13 which remained can be completely removed by the etching tub 9 of eye three tubs. 
Moreover, between processings by each etching tub, shower water washing processing of the pure water 
by cleaning tanks 6 and 8 is prepared. 

[0019] By the approach shown in the one example, the particle with the larger depth which ate away 
among the particle which is eating into the etched layer than 200A is completely unremovable only by 
etching of the surface in the 1st etching tub 1. Moreover, when there is many particle on a wafer, a part 
of particle which was once removed from on the wafer by the 1st etching tub 1, and was eluted in the 
etching reagent carries out the reattachment, and particle may be carried into the last etching tub 3. 
[0020] Even in such a case, by the approach of other examples, after removing the particle which carried 
out the reattachment from the particle or the etching reagent of the depth whose depth which etches a 
surface in a depth of 200A further by the 2nd etching tub 7, and was not able to be removed by the 
etching tub 5 of eye one tub, and which ate away is about 200-400A, it has composition which can etch 
completely by the last etching tub 9. 

[0021] By etching a surface further by the 2nd etching tub 7, the number of particle after the etching 
removal shown in drawing 6 (b) has been reduced or less to 1/5 compared with the case of one example. 
[0022] The manufacture approach of etching and the semiconductor device which has wet etching with 
more little effect of particle if it washes can be offered carrying out etching removal of the etched layer 
little by little using the 3rd, 4th, and 5th etching tub and 3rd, 4th, and 5th cleaning tank as an example of 
further others. 
[0023] 

[Effect of the Invention] As explained above, according to the manufacture approach of the 
semiconductor device of this invention, it sets at a wet etching process. Before carrying out etching 
removal of the etched layer completely, the particle which performed the upper (surface) etching and had 
been strongly combined with the front face of an etched layer is removed. When the depth which ate 
away among the particle which is eating into the etched layer removes the particle below the 
predetermined depth and removes the particle on a wafer, particle which remains at the time of etching 
termination can be lessened. From pure-water washing which used together the physical force currently 
performed conventionally, the manufacture approach of the semiconductor device of the invention in this 
application can reduce the particle on the wafer after etching layer removal to 1 /dozens, and can reduce 
degradation of the device property by particle adhesion sharply. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the order drawing of longitudinal section of a production process of one example of the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 2] It is drawing of longitudinal section in which having arranged the etching tub and cleaning tank 
which are used for one example of the manufacture approach of this invention in order of the process, 
and having shown them. 

[Drawing 3] It is drawing of longitudinal section in which having arranged the etching tub and cleaning tank 
which are used for other examples of the manufacture approach of this invention in order of the process, 
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and having shown them. 

[Drawing 4] It is drawing of longitudinal section in which having arranged the cleaning tank used for an 
example of the manufacture approach of the semiconductor device using the conventional wet etching, 
and the etching tub in order of the process, and having shown them. 

[D ra wing 5] (b) whose (a) is the sectional view of an example of the semiconductor device in front of a 
wet etching process is the sectional view of an example of the semiconductor device after a wet etching 
process. 

[D rawin g 6] (b) whose (a) is the sectional view of an example of the semiconductor device in front of the 
wet etching process polluted by particle is the sectional view of an example of the semiconductor device 
after the wet etching process polluted by particle. 
[Description of Notations] 

1 1 st Etching Tub 

2 1st Cleaning Tank 

3 The Last Etching Tub 

4 Circulation Filtering Equipment 

5 1 st Etching Tub 

6 1st Cleaning Tank 

7 2nd Etching Tub 

8 2nd Cleaning Tank 

9 The Last Etching Tub 

10 Rinse Tank 

1 1 Etching Tub 

12 Substrate 

13 Etched Layer 
14, 17, 18 Particle 

15 Cave Hole 

16 Projection 
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